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1 . Rejections of the previous office action, not repeated below are withdrawn based upon 
the arguments, the amendment of the applicant and/or the proper terminal disclaimer. Responses 
appear after the first rejection to which they are directed. The incorporation of Katagiri (and the 
other references) was in error. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Inaishi 
et al. '917, in view of Feldner et al., "Non-linear optical properties of specific polymethines: 
influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) 
pp. 99-106 (2000) and Devoe et al. WO 01/96917. 

Inaishi et al. c 917 teach the photocurable composition with polyethylene glycol diacrylate 
and pentaerythritol hexacryalte are photosensitive, a metal allene is the photoinitator and a 
squarine dye is the phtosensitizer. It is disclosed that the composition is curable at 430 nm and 
630 nm. (col 4-5). 

Feldner et al., "Non-linear optical properties of specific polymethines: influence of 
substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 
(2000) teaches the use of various cyanines, merocyanine and squarine dyes in two photon 
processes. The wavelength use of 1064 nm, which is outside the absorption range of the 
squarene dye as evidenced by Inaishi et al. '917. 
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Devoe et al. WO 01/96917 teaches the use of two photon processes to form three 
dimensional structures, such as optical elements (3/15-20). The exciting light is not attenuated 
by the composition outside the focal volume, which allows the formation of articles within a 
polymerizable composition and the formation of features smaller than the diffraction limit (3/21- 
4/9). The desirability of compounds able to sensitize 2-methyl-4,6-bis(chloromethyl)s-triazine 
or onium salts is disclosed. (27/9-14, 29/25-30/1 7).The two photon source operates in the 300- 
1500 nm range (9/20-10/2). 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of Inaishi et al. '917 by using this composition with a two photon exposure process as 
disclosed by Devoe et al. WO 01/96917 to form smaller features (sub-diffraction limit) and/or 
three dimensional structures with a reasonable expectation of successfully realizing two photon 
absorption based upon the broad teachings of dye classes by Feldner et al., "Non-linear optical 
properties of specific polymethines: influence of substitutents and chain length", MCLC S&T 
Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and specifically with respect to a similar 
(monomelic) squarine dye disclosed as having a hyperpolarizability of -0.98 on pages 103-104 
using a source operating in the 860 to 1260 nm range from those taught by Devoe et al. WO 
01/96917. 

The advantages of using two photon polymerization processes in being able to form three 
dimensional objects are clear from Devoe et al. WO 01/96917, particularly the with respect to 
the figures and this reference also teaches lasers operating in the appropriate wavelength range 
and this advantage would be expected to be appreciated by those within the art. The applicant 
argues that there is no reasons to combine the references. The examiner disagrees, noting the 
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benefits in the type of structures capable of being formed using two photon processes as 
discussed by DeVoe et al. specifically with respect to photopolymerizable compositions. 
Therefore Inaishi et al. '917 and Devoe et al. WO 01/96917 are analogous and Feldner et al, 
"Non-linear optical properties of specific polymethines: influence of substitutents and chain 
length", MCLC S&T Sec. B 5 Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) provides a 
reasonable expectation of success based upon the disclosure of the two photon cross section of 
the squarene dye. 

4. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smothers et at '977, in view of Devoe et al. WO 01/96917, Feldner et al, "Non-linear optical 
properties of specific polymethines: influence of substitutents and chain length", MCLC S&T 
Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and Foucault et al., "Two photon 
absorption in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 
412-415 (1975). 

Smothers et al. '977 teach photocurable composition sensitized to the visible. These are 
useful in holographic recording or as photoresists (3/40). Example sensitizing dyes (S-l through 
S-6) are shown in columns 13-16. There are described as having maximum absorption at 498- 
582 nm. See example compositions 1-19. 

Foucault et al., "Two photon absorption in organic dyes relation with the symmetry of 
levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975) teaches the use of various cyanines, 
xanthene and acridine dyes in two photon processes. 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of Smothers et al. '977 by using this composition with a two photon exposure process 
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as disclosed by Devoe et al. WO 01/96917 to form smaller features (sub-diffraction limit) and/or 
three dimensional structures with a reasonable expectation of successfully realizing two photon 
absorption based upon the broad teachings of dye classes by Feldner et al, "Non- linear optical 
properties of specific polymethines: influence of substitutents and chain length", MCLC S&T 
Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., "Two photon 
absorption in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 
412-415 (1975) including cyanine dyes having two photon absorption using a source operating at 
-1000 nm from those taught by Devoe et al. WO 01/96917. 

As discussed above, the advantages of using two photon polymerization processes in 
being able to form three dimensional objects are clear from Devoe et al. WO 01/96917, 
particularly the with respect to the figures and this reference also teaches lasers operating in the 
appropriate wavelength range and this advantage would be expected to be appreciated by those 
within the art. The applicant argues that there is no reason to combine the references. The 
examiner disagrees, noting the benefits in the type of structures capable of being formed using 
two photon processes as discussed by DeVoe et al. specifically with respect to 
photopolymerizable compositions. Therefore Smothers et al. '977 and Devoe et al WO 
01/96917 are analogous both utilizing photopolymerizable compositions and Feldner et al., 
"Non-linear optical properties of specific polymethines: influence of substitutents and chain 
length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and Foucault et 
al., "Two photon absorption in organic dyes relation with the symmetry of levels", Optics 
Comm. Vol. 15(3) pp. 412-415 (1975). provide a reasonable expectation of success based upon 
the disclosure of the two photon excitation of cyanine dyes. 
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5. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumura et al. '995, in view of Devoe et al. WO 01/96917, Feldner et al., "Non-linear optical 
properties of specific polymethines: influence of substitutents and chain length", MCLC S&T 
Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and Foucault et al., "Two photon 
absorption in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 
412-415 (1975). 

Matsumura et al. '995 teach the photocurable composition using dye RD-2 (illustrated in 
column 27) in the table in column 25. 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of Matsumura et al. '995 by using this composition with a two photon exposure 
process as disclosed by Devoe et al. WO 01/96917 to form smaller features (sub-diffraction 
limit) and/or three dimensional structures with a reasonable expectation of successfully realizing 
two photon absorption based upon the broad teachings of dye classes by Feldner et al., "Non- 
linear optical properties of specific polymethines: influence of substitutents and chain length", 
MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., 
"Two photon absorption in organic dyes relation with the symmetry of levels", Optics Comm. 
Vol. 15(3) pp. 412-415 (1975) including cyanine dyes having two photon absorption using a 
source operating at -1000 nm from those taught by Devoe et al. WO 01/96917. 

The response above is relied upon here. 

6. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zammit 
et al. "Visible light pulsed laser polymerization at 532 nm employing a julolidine dye 
photosensitizer inintation system", Macromolecules Vol. 30(19) pp. 5655-5659 (1997), in view 
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of Devoe et al. WO 01/96917, Feldner et al., "Non-linear optical properties of specific 
polymethines: influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear 
Optics vol. 26(1-3) pp. 99-106 (2000) and Foucault et al., "Two photon absorption in organic 
dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975). 

Zammit et al. "Visible light pulsed laser polymerization at 532 nm employing a julolidine 
dye photosensitizer inintation system", Macromolecules Vol. 30(19) pp. 5655-5659 (1997) 
teaches photopolymerizable compositions comprising methyl methacrylate and JAW. 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of Zammit et al. "Visible light pulsed laser polymerization at 532 nm employing a 
julolidine dye photosensitizer inintation system", Macromolecules Vol. 30(19) pp. 5655-5659 
(1997) by using this composition with a two photon exposure process as disclosed by Devoe et 
al. WO 01/96917 to form smaller features (sub-diffraction limit) and/or three dimensional 
structures with a reasonable expectation of successfully realizing two photon absorption based 
upon the broad teachings of dye classes by Feldner et al., "Non-linear optical properties of 
specific polymethines: influence of substitutents and chain length", MCLC S&T Sec. B, 
Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., "Two photon absorption 
in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 
(1975) including cyanine dyes having two photon absorption using a source operating at -1064 
nm, such as an Nd-YAG fundamental from those taught by Devoe et al. WO 01/96917 and 
Zammit et al. 

The response above is relied upon here. 
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7. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brooker 
et al. '351 or Brooker et al. '964, in view of Wu et al. "two photon exposure of photographic 
film" JOSA B:Opt. Phys. Vol. 16(4) pp. 605-608 combined with Feldner et al., "Non-linear 
optical properties of specific polymethines: influence of substitutents and chain length", MCLC 
S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., "Two 
photon absorption in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 
15(3) pp. 412-415 (1975). 

Brooker et al. '351 teach dyes used in examples 1-3. These are embodiments of formula 

3. 

Brooker et al. '964 teaches dyes of examples 1-3,6-15 and 21-54 which have absorptions 
at as long as -700 nm. 

Wu et al. "two photon exposure of photographic film" JOSA B:Opt. Phys. Vol. 16(4) pp. 
605-608 (1997) teaches increased spatial resolution and the possibility of three dimensional 
storage when two photon recording processes are used, (page 605/left column). The laser source 
is a Ti:sapphire laser operating at 800 nm with 120 fs pulses, (page 605/right column). 

It would have been obvious to one skilled in the art to use the cyanine dyes taught by 
either of Brooker et al. '964 or Brooker et al. '351 in two photon processes such as those taught 
by Wu et al. "two photon exposure of photographic film" JOSA B:Opt. Phys. Vol. 16(4) pp. 605- 
608 with a reasonable expectation of successfully realizing two photon absorption based upon 
the broad teachings of dye classes by Feldner et al., "Non-linear optical properties of specific 
polymethines: influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear 
Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., "Two photon absorption in organic 
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dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975) 
including cyanine dyes having two photon absorption. With a reasonable expectation of forming 
an image based upon the prior use of two photon processes to record information in photographic 
emulsions by Wu et al. "two photon exposure of photographic film" JOS A B:Opt. Phys. Vol. 
16(4) pp. 605-608. 

Katagiri and the other references not rejection header are not part of the rejection. 

In response to the arguments of the applicant the examiner cites Wu et al. "two photon 
exposure of photographic film" JOS A B:Opt. Phys. Vol. 16(4) pp. 605-608 who teaches the use 
of two photon recording in photographic film which renders it analogous to Brooker et al. '964 
and Brooker et al. '351. It is clear that Wu et al. "two photon exposure of photographic film" 
JOSA B:Opt. Phys. Vol. 16(4) pp. 605-608 takes care to avoid single phtono excitation and the 
citation of Feldner et al., "Non-linear optical properties of specific polymethines: influence of 
substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 
(2000) and Foucault et al., "Two photon absorption in organic dyes relation with the symmetry 
of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975) provide a reasonable expectation of 
success based upon the disclosure of the two photon excitation of cyanine dyes. 
8. Claims 12,13 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
either of Brooker et al. '805 or Brooker et al. '939 (aka White on PTO 892), in view of Wu et al. 
"two photon exposure of photographic film" JOSA B:Opt. Phys. Vol. 16(4) pp. 605-608 
combined with Feldner et al., "Non-linear optical properties of specific polymethines: influence 
of substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 
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(2000) and/or Foucault et al., "Two photon absorption in organic dyes relation with the 
symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975). 

Brooker et al. '805 teaches the dye of example 20 which exhibits two absorptions, one 
centered at -400 nm and the other centered at -675 nm. (see figure 3). See also dyes of examples 
16a-20 and 22-27. The ring in the methine chain can be pentene or hexane (p can be 1 or 2). 

Brooker et al. '939 teaches the dye of example 13 which exhibits two absorptions, one 
centered at -425 nm and the other centered at -690 nm. (see figure 3). See the dyes of examples 
1-5, and particularly the dyes of examples 6-10. The ring can be a pentene or cyclohexene ring 
(1/54) 

It would have been obvious to one skilled in the art to use the cyanine dyes taught by 
either of Brooker et al. ' 805 or Brooker et al. '939 in two photon processes such as those taught 
by Wu et al. "two photon exposure of photographic film" JOSA B:Opt. Phys. Vol. 16(4) pp. 605- 
608 with a reasonable expectation of successfully realizing two photon absorption based upon 
the broad teachings of dye classes by Feldner et al., "Non-linear optical properties of specific 
polymethines: influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear 
Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al, "Two photon absorption in organic 
dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975) 
including cyanine dyes having two photon absorption. With a reasonable expectation of forming 
an image based upon the prior use of two photon processes to record information in photographic 
emulsions by Wu et al. "two photon exposure of photographic film" JOSA B:Opt. Phys. Vol. 
16(4) pp. 605-608 and the absorption of these dyes at - 400 nm.. 
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Further it would have been obvious to use the dyes with a dicyanomethenecyclopentene 
central moiety such as those disclosed by Brooker et al. '805 or Brooker et al. '939 as the dye in 
the photographic film used in the two photon process based upon the disclosure of equivalence. 
9. Claims 12,13 and 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
either of Brooker et al. '805 or Brooker et al. '939(aka White on PTO 892), in view of Wu et al. 
"two photon exposure of photographic film" JOSA B: Opt. Phys. Vol. 16(4) pp. 605-608 
combined with Feldner et al, "Non-linear optical properties of specific polymethines: influence 
of substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 
(2000) and/or Foucault et al., "Two photon absorption in organic dyes relation with the 
symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975), further in view of JP 2002- 
072466. 

JP 2002-072466 teaches composition where dye SSS-2 is used to cause 
photopolymerization. (table 1,01 17,01 14], to form an image in a printing plate using free radical 
based polymerization.. The use of triazines.in the compositions is disclosed. [0071-0074]. The 
use of this composition as a photoresist or the like is disclosed. [0001]. The methine chain can 
have a cycloalkene ring with 4-7 members. [0034]. 

To address the embodiments where the cycloalkene ring is cycloheptane, the examiner 
cites JP 2002-072466 which teaches dyes similar to those disclosed by Brooker et al. 4 805 or 
Brooker et al. '939 and teaches that the cycloalkene can be a C4-C7 cycloalkene and holds that it 
would have been obvious to one skilled in the art to modify the examples of either of Brooker et 
al. '805 or Brooker et al. '939, in the process of either of Brooker et al. '805 or Brooker et al. 
'939 conbined with Wu et al. "two photon exposure of photographic film" JOSA B:Opt. Phys. 
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Vol. 16(4) pp. 605-608, Feldner et al., "Non-linear optical properties of specific polymethines: 
influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear Optics vol 26(1-3) 
pp. 99-106 (2000) and/or Foucault et al, "Two photon absorption in organic dyes relation with 
the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975) by using a cycloheptene 
ring in place of the cyclopentene rings exemplified with a reasonable expectation of forming a 
recorded area based upon the disclosure of equivalence an the prior use of two photon processes 
with photographic film. 

10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 2002-072466, 
in view of Devoe et al. WO 01/96917, Feldner et al., "Non-linear optical properties of specific 
polymethines: influence of substitutents and chain length", MCLC S&T Sec. B, Nonlinear 
Optics vol. 26(1-3) pp. 99-106 (2000) and Foucault et al., "Two photon absorption in organic 
dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 412-415 (1975). 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of JP 2002-072466 by using this composition with a two photon exposure process as 
disclosed by Devoe et al. WO 01/96917 to form smaller features (sub-diffraction limit) and/or 
three dimensional structures with a reasonable expectation of successfully realizing two photon 
absorption based upon the broad teachings of dye classes by Feldner et al, "Non-linear optical . 
properties of specific polymethines: influence of substitutents and chain length", MCLC S&T 
Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or Foucault et al., "Two photon 
absorption in organic dyes relation with the symmetry of levels", Optics Comm. Vol. 15(3) pp. 
412-415 (1975) including cyanine dyes having two photon absorption. 

The response above is relied upon here. 
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11. ' Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over either of either 
Urano et al. '356 or JP 09-134009, in view of Marder et al. '683, Devoe et al. WO 01/96917, 
Feldner et al, "Non-linear optical properties of specific polymethines: influence of substitutents 
and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and 
Foucault et al., "Two photon absorption in organic dyes relation with the symmetry of levels", 
Optics Comm. Vol. 15(3) pp. 412-415 (1975). 

Urano et al. '356 (example 1, where A is barbituric acid) exemplifies a 
photopolymerizable composition which use cyanine dyes to sensitize the compositions (27/49- 
64). 

JP 09-134009 [0070, IR-22] describes photopolymerizable compositions which use 
cyanine dyes to sensitize the compositions to IR. Example 9 in table 2 [0118] uses this dye. 

Marder et al. WO 02/079691 teach the use of two photon recording compositions to form 
printing plates. [0171]. The two photon efficiencies are disclosed in table 1 on page 1 (col 84) 
and tables 2-3 and have values of up to 13,000 GM. 

It would have been obvious to one skilled in the art to modify the process of the cited 
examples of Nakamura et al. '128 or JP 2002-072466 by using this composition with a two 
photon exposure process as disclosed by Devoe et al. WO 01/96917 to form smaller features 
(sub-diffraction limit) and/or three dimensional structures with a reasonable expectation of 
successfully realizing two photon absorption based upon the broad teachings of dye classes by 
Feldner et al., "Non-linear optical properties of specific polymethines: influence of substitutents 
and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and/or 
Foucault et al., "Two photon absorption in organic dyes relation with the symmetry of levels", 
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Optics Comm. Vol. 15(3) pp. 412-415 (1975) including cyanine dyes having two photon 
absorption and based upon the teaching of the use of two photon absorbing compositions in 
forming printing plates by Marder et al. WO 02/079691. 

4 The examiner notes that Urano et al. '356, JP 09-134009, Marder et al. '683 and Devoe et 
al. WO 01/96917 are all within the photopolymerization art and therefore are analogous and 
Feldner et al., "Non-linear optical properties of specific polymethines: influence of substitutents 
and chain length", MCLC S&T Sec. B, Nonlinear Optics vol. 26(1-3) pp. 99-106 (2000) and 
Foucault et al., "Two photon absorption in organic dyes relation with the symmetry of levels", 
Optics Comm. Vol. 15(3) pp. 412-415 (1975). provide a reasonable expectation of success based 
upon the disclosure of the two photon excitation of cyanine dyes. Clearly, the wavelength and 
pulse duration (see table 3 of Marder) have an effect on the cross section and it is not clear 
that the experiments of the applicant in tables 1-3 have accounted for the different 
absorptions of the dyes. Clairifying this (absorption profiles of the dyes) might help to show 
unobvious results. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571-272-1378. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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